Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



1/2 v 



(1 1 publication number : 09-1 05738 

(43)Date of publication of application : 22.04.1997 



r~ — — — : 

(51)Int.CI. 




GO IN 27/447 
G01N 21/64 
GO IN 33/50 






(21) Application number 

(22) Date of filing : 


: 07-261597 
09.10.1995 


(71) Applicant 

(72) Inventor : 


: HITACHI LTD 

YAMADA HISASHI 
TAKAHASHI SATOSHI 
KANBARA HIDEKI 





(54) FLUORESCENCE DETECTING TYPE CAPILLARY ARRAY ELECTROPHORETIC DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the flatness of 
each capillary end constituting a capillary array, in a 
capillary array electrophoretic device using 
poiychromatic phosphor, and also prevent the reduction 
by half in quantity of light by superposition of an exciting 
laser beam and the reduction in sensitivity by 
superposition of back light. 

SOLUTION: The eluting end of a gel-filled capillary array 
1 is nipped by the inner wall of an optical cell 6, or the 
vicinity of the eluting end of the gel-filled capillary array 
1 is held on a flat plate 18, thereby, the array 1 is held 
within the same plane with a sufficient precision. When a 
plurality of exciting lights differed in wavelength 
characteristic are emitted, the emitting position of each 
exciting light 40, 41 is set to have different distances 
from the eluting end of the gel-filled capillary 1 , thereby, 
the attenuation of laser beam, the rise of background 
light, and the increase in noise by superposition of laser 
beam are avoided. 
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[»#Jg2] &®.<DV)ljm**\Z?*)-*m^tz%L 

V tf 5 U -«7l£^-fe;KDrtSt3 i oT^m^^itlT 
ft— ¥ffirt iZ £ tlT V > -5 £ <fc £ f -5 &?r;&ffi 

mw-mz^-oxmmmm^nTm-w-^izmm^n 

yt&ttimn&ikmmmiz&^T. wfflm&oy^ftm* 
+• bf^ v-i$®tiii%mi&tf¥-fii±\z&tt2*iTm-¥ffi 
wzuwzn, mmmmtytm±)H*nz&wt2>z\t 

v'-XJKcDSitniC.tSv— X7D- *«#ft-r-5^i 

£#m£-rs»#js i ~4 <zwma> i ^lam©^^ 

tIif#J||6] «&©y;P3fc«4^tf 5 U 

* v tf 5 u -o^ta^fc->-x ^ D-«sn5 t 

&®.<D¥)i>3Em* y tf 5 'J -omttimz ~>-x yu—t^ 

Mf&znz c t z&mizTzmmm i ~ 4 ©urna* i 

5U-<E>Jlffl£B#rs$si. 2~1. 4 ©oftI!rt4$&RTii&§fc 

Lfc n t &&®. tf-s i ~ 4 o^m* i jsib® 

7'J-©JlB£Jffl&T3Sl. 4~1. 6 ©«»tt4feRT*lfc 
Lfcd t$r#^i-r^.»*JS 1 ~4 ©nm*» 1 ^s3m 

[g»*^10] &ft#tt©&&5?g&©K&ig3fc£<£ffi 

•sssioD^gtrMst $n-s z. zm&m 1 ~ 

[W3jcJi 1 1 ] v— tfyt£&&<Dy)\,%m** \ty u 



t&ftWift zmmm i ~ i o©u-r*i^iJgt2e©^ 
1 2 ] \s— tfft&m&vtffrjtm* v tr^ u 

Co o o i] 

*IBl»fcDNA*4»*jrMfll*t lf5'J-7l/-i 
[0 0 0 2] 

[ft*©8«] y/A«-gj©jtJg(C^^, ^iCDNA 

N A y >+r# |»§E $ tiffl n f. tit ^ 2> o 
[0 0 0 3] DNAy-^r>tfl 4 
^OISA, C, G, TCDffi^J^^-r-S^BTa&S. 
f©flli, DNAIi!$©*)$!©4^©:teg&* 
StfcMftTDNA^L, gi*n&DNAK» 
£y;i/#T-m^*l&LT#lSIU ««L&DNAK*iH& 

^S*^&«8£M^DNA7!>>£Jg:^JSUU 

©d n a ->-4r >-v-v-mzmmiki£T*%z>m,mmz 2 

4~3 6-9->y;i/T. 4 0 0~5 0 0lfiS<D^IC8~ 

A*SfofcDNA->-ir>t©TOiI$nT^5. 
[0 0 0 4] DNAgC^Sr^:ftlc^ia-r-5(Ctt. 

-i. l^-l/->lCtt&©DNASCi(£f^m^«J-r-Se: 
LTflai^^+e^'J— YMZte&Q. 0 5~0. lmm 

. *<Df&m^&f&®&&ftK^&>^-}\,miz 
<t ^^«±#<&ia < c: £tt< &n%-& c t^-e^ 

5©"e, «^*®jtoaS : £ra<-r-5©(C|6]^TV^ (An 
al. Chen. 62, 900-903. 1990) . f^TSXJHyy 
h-€^Jg-TSfca6lC+v fc!7 U-*#»*36^cgjfi*5 
^^tlTl^S (Nature 359, 167, 1992; Nature 361, 
565, 1993) „ 

[0 0 0 5] +t tf 7 U - SM^t^fc+t t7 U - 
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W#&7jffilC->-*:7a-£fflUS7j5£rt<& 

T<£DNA®r>VK:7fc£J8MLTffi7fc£&tn-r5. ^ 
*^ ^ffl-T -5 D N AmftiP&ttL-Vfcifi 0 »Kig*« <£T 

gi: l o 0ij->^fe^#f-c^. ttWfcarr<&«*ra , b2 

[0006] DNAmmzftm*f?zmmxffi.\z\tm% 

Ar*U-*fft (4 8 8nm) &&<m^t>tlZtf. & 

5. #J;ltf, A r* U— tfJtTF I TC (f luoresceine 
-5-isothiocyonale fg3£S;*d&:6 5 1 5 nm) RtfF I 
TC-C12 (dichloro-F I TC fgft@;*:i£6 5 2 
9nm) He-NeP— tfft (5 9 4n 
m)TTexas Red (g&ffig) (Sul forhodami 
ne 101 MI*tl6 0 7 nm) *5WiCy-5 
(5g#&ft6 6 7 nm) ^£®jg-r5. 

^ 3 a, i o© U'-- 3 aswm^sr^*^ < as 

7fcTFITC£a£U YAG1/- *fft (5 3 2 nm) 
T3liOMft:JOE (g&jgg) (^S^jgft5 
5 5nm) , TAMRA (g&igil) (TetraMethil R 
hodamine f§7fci£S 5 8 5 n m) , ROX (mmffim) 
(Rhodamine X %ytm*$i&6 1 5 nm) £ai£-f 

[0007] cne.^a©sM* 2 is© k-s-^T 

A,*?* ^ tf 5 'J § * * fcf 5 U - 7 U~iB C» 

fc*ftODNAWM-*»69S-r*«**»*g3ttUT, D 

LTOffl*H«.C. 

< SfflTi* S t> ©Tfc -5. 
[0 0 0 8] 

3fcJH»2rfcfctt. U tfitSX^-v >l/Tl$l$©+ 



»i-rnfcti:J5*DNAWfM-#aiai/. tf-sisx^-r* 

[0 0 0 9] Sfc. «ft©l^-"if3tt«ffllr»S«£l/'-1f 
£ ft -5 S3fc# TglSS $ tlfc D N A © 7 x. D y 5 A £ It 8 

UT**tt»*r*-r*»'&«ci8an?»*. £©*££. a 

«##*ttD««3ftT;*c*<JB:D. i£V>&ffii&£## 

[ooio] *x9it;£. cft&tt*&fff«>NS£ic£& 
w-*»»«iaEfctt«***n/t* v t:^ u -7 i/-«st 

— sflE-rn t©T€^^-v tf^ u-7 

[0 0 11] 

3fe«=^r u-7 u-©$tnSS£ 2 &© wtr&tr;i 
it«koT+»&»s-ei^- j pffiF«3fc«jfr*. 2«© 

t!7U-7U-©^tB^*>£^-fe;i/©l*iSTj*tr## 
-ra3tt*-fc;KOrtfim«Ky**«*1r u -7 

©Sffisg^ffA-rscitJctoTfT^it^-r^s. * 

d © pJKi (c «fc o T >r)l>im* ttT7'J-7l/-©« 
-©Jgffl*i8ttjS£ ¥«±KHJ£ LT^fTT * H fc fc J: o 
-5. 

[0 0 12] ^3te*^r+K5'J-7U-©»W«*|p| 

*«^i56TO««»*ftiaih-r*r.t*«T**. 

asf ^^^©Ttfigwfigttyj^**^ t!5 u-©^ 

ULfcDNAffi)nttMra«ft>&ft«S'-*tt0Ktl. 
t&b^y-X7 n - Tf* * TrjiMS-r * H i Ifi 

y-X7D-SMt§Ct*«ft4. y-XW 

[0013] tt**tt©»&a*»oBie3ie*«fflT* 
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;-{X<Dm±&®mTz>z.ttfT'&2>. *r<ntz#>stm\z 
um<D&mmmtmRT'\ttL< ^-xyn-ommxst 
me>m»\z&z>nytm<kt"( s. >tf<D-fti&®iEvx. 

[0 0 14] 3t^-feJK*g^^^tf7U-«^^ 
[0 0 1 5] 

<DMmzmm\zwtw?z. 

U - D N A y >-9-(O^:#:^©-0iJ 

•5. v;i/^+r tf^U-DNA>— ^->-9-». y;p^E« 

<t4, mags, ^-t:;p6, *£**t?7U-7. 55 

-8, 9. 1^-- tf 31621 1 0 , 11. U>X12, 13, 
M7^W14, tWJXAl 5, m^&fflSS 
16, 3>tf a -^ l 7A^Jtc»3, tNUggfcv-X^n 
-£JEM£U 2*<DU— tf^4 0. 4 1fy-X7D- 

[0 0 16] &y^3fe«^^tf7U-l«. is^ax^ 

SdtT-DNAttilEf^m^aAL, ASfS 

x±&nmm3£Ti$mMm4<Dmizmj£zmn?z>z\ 
tx. nRm.A2tirzDNAM.fttey)Uftm : * j r¥ ; 7V 
-i<p&mm.&mi>xftM2ti2>. mmm\t. mmmm 

2*^Me.tlT3t#ir;U6 4'£i^fcb. TSBW+^-f 
^7'J-7^iiiitAL. T^«S«4-,#ttl$n-5. # 

£ tlfc D N AIi*W £ «3t^-fe^ 6 -5 1 $ , 

5 5- 8&tf= 7- 9 Ki; Dg§i»£nTi*£:U— »f^4 
0, 4 lOJHWKJ:?). K»*«SILTUa*3t#««a 

4, &%L%u\zm*ttrtz>&ttm-7*)X2± 1 ss^^ 

[0 0 17] Sift&tbggl 6tti$2JCCD#*5^©2 

0iJT« 4 SSaSbfcttW^ft&g £ § * #{g| LTli £ 
it-5 4&©7-cJ|/;5'-;fr£&9. ^T^ffl^^- 1 4 



XA 1 5Rtf*g&U>Xl 3(C«fcoT2^7cJg^gft05 

[0018] m2\tyt¥-k)i<6<D&tt<Dnfflmwm. m 
3i$*<D&mffimx$>z>. mmmxmfz^ntz^-tju 
6<Dnii'&<Dmm.ytmmx?xifc6 a, 6 bwiajfistto. 

2 2mm-CabO, Z\(Dfflmz±frt>iH-m 0 . 2 mmoy 

tf5'J-ltt. ¥«1 8±lC0iJ;LfcfO. 4tnmtf7fT 

t!^ U- 1 l:»[6ll,T+2*t If 5 U- 7 t^TSBKEB 
StiT^S. ¥®«lcS^JLfcy;i/^E*+vfcr7'J-i 
<t*£** £7 11-7 <hWP^ttiK)5mmTa&0. Z\<D 
mm^WftfJ.2^.<DU— *fK4 0, 4H<Ij|LT^ 
3. SIC. yjP*«*+lf5U—l + 

u— <D&&mm<Djj^xm&iz&&*n-r^z>tz 
•fe;P6tt, '>a<tt,i/- tf7t©AW««s^^o 

[0 0 19] 0 3 td^-rj:'5lc, ft^-fe^ 6 ©i^ri?. 

^e>T^n-&. ^*3. mmm^m 5 0 (D&mizitm^ 

M&ftTZfl-l KSW5 1 a, 5 1 b#qRQ#t?5ftT 
1 8©SSgB£#-f la, 5 1 bODfgftSIKJfA 

-5. 

[0 0 2 0] Wtt»*t tf 7 'J - 1 T^fli^nfcDN 

7D- 3 9\z&r>xmm2ti. &m-?zm 

CI/- tf7t40, 4 1 ©7m£W2J9, 3tRg#t^nT^r 

^sr^T-s. &y;ujfe«+vtf7U-iT'»fs^nfcD 

utfe<y-7.7n-3 9Cck9J&3t£tl-5<DT, U— 

-H 1 -^ /I r> A 1 t- t- CI 3*l-raft+-rsJt z. M a KM- o 

A « > » / 1 <v_ s^O'o/o 1 ^ 1 > / "V IV I / 1 v-» 

[0 0 2 1] DNAifr3 8C0^>-X^D-3 9*^0) 

»»a9ttt»o.imm/sT»s, z.on? frltm* 

tt7'J-l ©»HiSS^ «E> 0 . 5 mmS{/ 1 mm^fil 
I/— If 10, 1 l^e<OU-1f5t4 0, 4 1T^tt 

0. 5mm£DNAi£rJt3 8 &&®?Z>mffl\Zm 5 g?Tr 
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v-X^n-^TWDNA^frW&I&aSCDtfcS:, 2 0 
t!i©DNA»rM-OM£ 1 ill 1 5 0»1S, 3 
OOfill, 4 0 0^Sg©DNA»rM-tOUTSd^L 

#DNAfffjf©1f#8c»jiK£ifc&U ttSE5ll»^« 
[0 0 2 2] #.IZ> 2&<Dl—*Fyt4 0, 4 1©^B5 

co^g^e-m o o nm&m-BLmizmmztiz. 1 
yt<t>mj:\zm'%mmm&®.&<D 2 0 ~ 3 0 nmMgfl 

[0 0 2 3] L;5>U SSCl^- tfft££gLTffl^fc 

5. SI&4 8 8 nmTISie-r^t. 5 8 5 nm&miz? 
V>^iSfc>n-S>. £CQ&fite5 3 2 nmTfS|g-f -5T 
AMRACDmft&A&fiKifi^CDT, TAMRAfflfflg 
ia7^;P^-$)10SWTL$l/\ TAMRAKHLT 
tt*^«S*«#&nfc»r». ®g3fc5 3 2 nmom 

aiiFAM (5-carboxyfluorescein) ^FITCffl©7 

[0 0 2 4] tZ.X\ *mWO£5\Z2*<DU— $%4 

o. 4 lvmMGLmzQfiamiz-rzv. &wftmmu<D 

TSdifltT**. 2*CDl^— y-*7£cD|I£HiS£ 
•T^-Ti:. 2*CDU— tf^^Sgbfc«^tit^, FA 
Mffl 7 ;U^-T«M Lfc«g7fcCDff ^5£Ste 1 / 2 . 
TAMRAffl7-C JP^-T?«S Lfc#S^W(i^^S« 

too2 5] y;iote**+ e?>j-7i/-«w«i=B 
taswnm^eo^^^se a. ebonmiic 

# A * §B fc fir 5 C t #T # •£ . 



[0026] i-fc, cic:x*tt^*jfl*-iiT^nfc7t^-fe 

©5te*8£-€-©fB5BH;:JfAU ^TWUffS 

[0 0 2 7] 06 fc«jB«5SH*j* Ufc3M*-fc;P 6 tt. 

n. -£-©K*tffiiJ©gE6 a**A5r>^xff!Tf^e.nT^ 
*. g®6 a^^TK^fSjCMO^'i.^CDIHlgC^tte, 
n, ^©Dfl^fc«im#jS9§#7X$?©¥£6 l*»j*AS 

nr^s. ¥«6 1 \z*mm<D3&m\zw&mi6 2# 

flCDttttSnTfcD. fl>EEtftt6 2«S®6 aSIIL 
T3fc*-te;WUCB£tf . ^©^gBfCKHSnfcffifgA** 6 
3 f:<kot^*|fi]l;^$nT^S. SfoT. EESSA 
*6 3KjfiLT#fiEg8fcf6 2 1&H©te6rlS]K:gPft£l*\ 

¥«6 i tiE6 b©mw&j£tffcttjreyjp&«*+ 

tf7'J-71/-©5taS#AL. ^©©ISftflEaW 6 2 

[0 0 2 8] 7Wr;KD#5X«6 a, ebCPs 1 ] 

Pg^y^3fe*^ V tf 7 »J - ©ft& J; 0 o 

&%tu s-a-** +• tf 5 u - 1 CD g aa©fs $ -hj-m 
<-r5£. ¥«i 8^cDH^©*--cy;^«*r tr^u 

-7U-CDigm^S:+»fe«S^t>oT-iti^±»catA 
SdtmS. #jx.tf, JH0.2mm, ftgO.lm 
m©y;iote**-r tf^U-©*^. 8*><E>SS 
ttJ-r-S^-^tf^'J— CD6$Sr5mmii(,Ti:-r-5t, 
-fe;P©#7X«6 a, 6 bT&A,T&B£&f|5im-r<h*> 
y^*+^tr7'J-7U-CD^ffi^^||ffl±+^^ 

[0 0 2 9] &*5. sptRl 8K<fcoT, +^bf^U-7 
U-^l^-¥iBrtt«^-rs«^C0H^77te«««*/c 

ttKiastutcn. mtf. 0 7t»fffimica**-rj;^ 
icD¥«5 6±\znfk<D7ji>%m**V7 i )-\ *Br5P 

©raiHT?3E'CTff«FU, ^©±f'^2©¥«5 7£® 
■Hr, ^<Dt**sT^ 1 CO^FS 5 6 tfH 2 5 7 

So 

[0 0 3 0] ±CO0ijT-te 2 #CD *fft4 0, 4 

Tt^-lr * 6 cDffifl® 5 -v tf ^ u -t u—©se 
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#W:0 1 T&-5ro-C0^£#l§UT£>-5. 
[0 0 3 1] 0 811 ^-bJKOS^WStigDfiiJ^ 

U— tf3tiH 1 0 , 1 lft'etttHL&l'— tf^4 0. 4 1 

* -v tf 7 U - 1 ©&ffi« £ v tf 7 U - 7 © A □ 33 
©IW©IBII8£MH*tCi63lEU y^**** K5U-*»S 
^mbfcDNA»fM-^Bg#*-r-5. DNA»rfi-©S3KilSI 

[0 0 3 2] 0 9te, **-feJKOfi3t*mBitrai;«B!^ 
*>2*<D~>-bVlU-1fyt4 0, 4 1 £B8#fr-50il£^ 

-r. ®m3j\P\\zmm.zntz.2-D<Di<— *fxmi o, n 

A>6SH£6ttifcl/— *flt4 0. 4 in ^-rAMcs^s 
gKS^]A0*^i£t>oT = 9—7 2ICASJU = 5-7 
2-eMW^tlfc©^F £> 1/>X7 3fC«koT->- htfc© 

f-Atsti. ^-fe;P6W©y;i/5te*+^e7'j-i 

©»ttii*£«f V tf7 U-7 ©AOffiOF B f^*3t^n 
S= 2#CDtf-A4 0, 4 l«->-7.'7D-<DSit*l&;£ 

-i^e.^mbfcDNAgfM-^fisw-r-5. 

^Tfe. DNAWH-©»3t«lij&»63fi-a-6tlfcft3Ctt. 

[0033] «iS(D^2] ^1 ott, 

tf 5 U - £ * tf 7 U - 1 ££S \Z I3B V tf 

tf 5 'J -t^^Sfcgia^-tirTEgT-S Cl i 
tc, #£*^tf5U-*6i/-X:7n-£^j5rr3;t*t> 

[0 0 3 4] iCD0iJ<7) + v tf^'J — 71/- DNAv— ■fr 
tffi«2 1, TSemS«2 2. ^815. %^)V2 4. 

1 1 — i-Xs-Kl~K3m I *-rb!Aj.-ki. W^i il o c I -m: 

«<57-27, u-— »f3tas 1 1 < v— \f?tmi i*6 

©U— tP7t^7t^-fe;U{C«< S5-2 8, 2 9, MI 
3fcU>Xl2, &%Jll7<<JHr 1 4. &#gi|:/>JXA 1 
5. M»l/>X1 3. mTt^tbSil 6, n>tf3.-* 1 
7*6&-5. 

[0035] #y;i^**rtf5U- Hi, ii*4&AS§ 



««±8Pm@«2 HcjfA^ns. #(^t-, aassssj 

fP£-frT±g|$«&»2 1 tTTOIHf 2 2©WI;:«flEt 

epjD-rsct-c, i#aAstifcDNAa^By;p?t« 
+v tr^u-i*^mm*ffi)LT»gi$n-5. 
ig*^«2 o*e.f £*vtr5U-2 6icite.nT7ifc# 

-fe;U2 4+£«5t/fcU TSB©4 J £*vtf5'J-7'N.h^ 
AU TSi5«S«2 2^ffi$n-5. 
[0 0 3 6] 7>^$n^DNAIS^*c:o^-fe;P2 4 
55-2 8, 2 9 J:0»*»nfcW— tf 
t1£4 1. RCX5 5-2 7 {rj; D»*tlfc U— 1f>fc4 0© 

»c^e.nfett^fe©m7tffl7^;i'^- 1 4. &myeu 

tC^^tt^^ffl^'JXAl 5R^tl/>Xl 3^ 
10. M^ffiggl 6trPJ^L^tb$tl^„ *t!6U>X 
12, f7fcffl7-rMl4, Mi^iJXM5, 

u>pfi a. **«^msi* &tj:&&ftmto&iim i -^t«j 

[0 0 3 7] 01 1 «7t^-fe;i/©gE5)-©l¥ifflga^0. 0 
1 2te-£-©ffiiJ#r®0T-&-5. 3t^-b^2 4 «, V'U^ 

++tr^u-i ttf^^-vtr^u — 2 e^Tiz-^isi— 

xm->-X7D-3 9Sr^fiKLT, T^TODNA 

aa^f^^tfigM-rsfcj&ic^-^ tf^ u-7i/-* 2t5c 

©Mm3l£a^7Xffi2 4 a, 2 4 bTt> H-f -y^L 

^5^7X«2 4 at 2 b ©Fa1PS«*«J 0 . 2 1mm 

¥yV-l%.Zf<P&**¥7>)-2 6«, ¥S18IC@ 

SS^ntM h*SB*j5 la, 5 1 b<75^F*3 ?${;:}? AT 

8 #ft#-tr;i/2 4 tc^bTH^Snxi,^ J:^ Cfi|t>T 
¥S1 8 WSSfiBttTt^-tr;!/ 2 4*6fSltlfc 

[0 0 3 8]$^->-X7D-3 9^<5fc«>, y 
'U^^*-^ tf 5 U — 1 tf 5 'J — 2 6 *$S!: 

36^,^^)©^:. cfa^±*» tf 5 U — 7 ^-^^^ fetOSrSt.^ 

I-' 4ft c ™ „ a» I Mi^f-o-, it. o /i /7\to«*iIi-77Ttt-^f -7 «r o 

4 a, 2 4 b-C^*nfc¥S±lCM(6]$-&rc„ 
^-Vfcf^'J- l<0±^«±gB®S«2 1 IC. ±{gijtf>^^ 
^tf5U-2 6<D±^«^«^|f 2 0IC, T<ffl4>^+-V 

e7'j-7«T^ttTgsms«2 2fc^-ti-?n#A^ti 
[0039] mmm\t. mmiz£-oxmffimm2 0fre> 

±« I f'$*te7 l J-2 6£I0fe(t, 7t^-fe;i/2 4 03 
rtSBTS^ ®y;^«*f tf 5 U - 1 * < -5 D N 



(7) 
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AK^IC^LT->-X7P-3 9£Jgfi£U Tffl'J*^* 
1rtf7'J-7SaOtfe»t. TSBflg«2 2^<h^ffi^^ 
& . ffrim* +• tf 5 U - 1 lc fittKB 5 6. *E£*tRI3SD 
^tlT^O, #St$*lfcDNA»ftf-3 8«y;i/5fe»^ + 
tr^'J-l©t<$m#{CJ;0^»L->-X7a-3 9t 
^i^cld-r-S. y-X7P-3 9+HtliT€r>5:DNA»f 

Tfflfl^^tf^HJ^^tgttlrrs. £© 
•>-X7D-3 9«»fcttU— if* 4 0, 4 1*IHl: 

[0 0 4 0] ±fiiJ+^+^bf7'J-2 
Jlsltm* * tf 7 'J -©M^ 5 85 LT^6 is- 7, 
7D-3 9 £ff-5&B£. y^g** fcf? U - 1 t& 

li:t^ie:tT'yjP*«+t tf^ U - 1 semmictt 

^•5&g£8fO,, mi ITU TfiiJ+S^^fcr^U — 7 

terarafcHtt-fKMA/'c^'Sat, ->-x7d-3 9©«t 

* -V tf 7 U - 7 ic x-x y a —t>m At" -5 «fc 5 L T 

[oo4i] m^kLrzmmitis-^yu-3 9#±a>e, 

±fiij t Tfflij© * +• tf 5 u - © » u t * -s &g 
<. $e»(ctty;u3t*+^tfvu-*ni;s-ci^i;tr>y 

2 4 ^KgEBT* d <fc t> pltgT*-5. 
[0 0 4 2] i^Ttt. y;U3fe«*-rt?7U-i £|g« 
^S:Sit-rfc«60+^+^tf7U-2 6 £££Sf;:Pg=£ 

ti-TEB-rs^tT, y;P3tm-*-tf7 0-otf^^tt 
*©cttt, tf^+^tf^u-w^oic+^e^'j- 

gn-f-5. 

[0 0 4 3] JKBfcJBWCiS^Ttt. 

L-T«jrr*. 01 3a+-vtf7U-»jtg5*jcD«^p 

H-rfc^ *-vtf5U-ffi^**« Ott. 0 1 3 t'^-f 
«fc-5tc, ¥fir&)??8 3, 8 4*Mfcl,rz.2-Z><r>ffittmt 

si. 8 2*. -e<7)^^fi£$nfcs^^(6j$-e-T^ 
Lfc=b©-??<&3. 8 3tty;^«+^tr7U-io^ 
StRDtMWL. JStfgiSj*8 1©— 3*5i?r©???8 3 
K&tiiSgi£$t8 3 ^S^I/SfflStTyAJISH+t tT5 
U-l£gHBt£. fbT, t>-3-;#©jfittgB#8 2 £ 

£ ntz tf ^tieb £ tifcy ;i/3fe«+ vtr^u-TU- 



[0 0 4 4] il5H 8 0£ffl 

<^>fc v tr 5 U — d n a i/— >t >-y-<D±)i,&ft<n 
mwm3tmT-$>z>. ^vtr5u-^gp«8 o<D±mz 

SC*f 8 0 ©TSB« 2 ft©*gffi7fc53S# 7Xfi2 4a, 2 
4bT*ttl, *^-tJP2 4#^fiK£*lT^5. 7^-fe 
;P2 4<DTmz\t. «^C*O*^^tf5U-7At01 

i tra«K»«snT»r>*. *^tf5U-«j#gp*f8 o 

©«8 4KJ:-3T»J«*n-B?Lf*tt««t*8§5 0 i*^ 
-fc;U2 4£asu **-t;P2 4rtC^— &|g««?Oi8E 

n^fg^-rs. wi/«8+tfcf7U- iT»i®$tifcD 

NA»fM"3 8tt, Z.oVTMf&Ztltc&lZ.tZi'-T.ya 

-fc c koTw-if*4 o. 4 i ©aa»ffi«*Tatfn ' 

«. E8Xtt0 9{CS-r<i:'5(r. W^«+ttf7U- 

[0 0 4 5] [*Jfi©»IB3] K±©«ttffl-a»l=^- 
X7D- £flH>£:fiil^{;:^>t,>T©fc©T&-5#, ;fcfg 
WatNB'lgBIc y-77D-Sffl t,>#&* ■fK7>J- 
l^l$fl8S#©fi9^lCfc##iT&.5. dtlf'tt, f)Vim 
*r e5U-©feg<&SiJ^b, ^©SffiW/tc^y;!/^ 

+^tf7>j-gi57j-*7£SBW-r^«^i, y;p*«=ir^tf 
^u-sgcsr^^^^tf^u-jco^tf. ^^^-^e? 

[0 0 4 6] 016 teTtlMr^Wgfrfr©^;^ 0 1 7 
2tS:©ftim*S^7^^X«9 1 a, 9 1 bTl*£ttT— 

s^±^M^?>nTt,^. tr^u- 1 fc» 

rSlLTiaB^tlf)S^/j: + ^+^tf5U-9 2 tt, ^-© 
fe«$r^*b. ^UtU>9 4TifcSn^7XP B 1ll 
fc^etl*. ^UirU >9 4«ft^«9 3-CK«)e.n 
fc*#-t^9 0©T^ffiJ®(C^fc$tl. y^tt^^fcf 
7U-1 t^S^-v tr^'J-9 2 <Dmt&&^tS{±WtfL9 

z<D±j3mmz\tmmmtfmrz2tiT^z>. 

[0 0 4 7] DNA^fi-fiy.i^+t tf? U— 1 Tr# 

tf*4 0, 4 1©M. B&f«^'J-feU>©fcfe'>/j:< 
J^tO, f^t^7U-9 2rt£#!!rr-5£:T©DNA 
»fit 3 8 ^«&© U— tf*TSfJfeKBBJW-r« C <t A^T^ 
3. +£**tf5U-9 2©^Ht5te«-T-5#jS«, y 
'J-fe'J >©fU>9C:. 7^^X©ja«f^lCifiV>JBgf^l. 
2~ 1 . 6©»Ii:LTfcJ:K 

[0 0 4 8] Cl©0tj©41^, *f*«B»f^©S^-5 
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[0 0 4 9] 

Ic«fc9. VJl^*+K5y-DNAS'-fr>-tf-©J««£ 
[0I5©fflWj:I&9l] 

[01] ^WIC.tSV^^A'fcr^U-DNA^-^r 

[0 2] H 1 O3tt*-feJK0»»©»«|RI8H. 
[0 3] 3tt^-t;POWfffiH. 

[04] DNAmfroi&mmt&mmBi<Dm%z*vtc 
0. 

[0 5] ^-feJKOffl«0iJ<D^0. 

[06] yt¥-t)v<Di&o>m<Dmm&&m. 

[07] +^hf7'J-Tl^-@^S^I5iBJTS»rP 
0. 

[0 8] mm^tma^mom^m^tt&m. 
[0 9] j^%j»tt2r&©tt©OT&*-raB. 

[010] *X9!££«'?;i'?**lf7U-DNA$'- 



[01] 
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[01 1] 01 0 ro3t^-feJKoaR»©3^K^0. 
[012] 3t*-t;U©Wfffi*SCH. 
[013] *+fcT5U t*f«a 
0. 

[014] K 5 U 

[015] +^tf5u-«j#w<&ffl^fc-7ju^+vtr 

5 U -D N A is—* >Wt)l%!>ft(DmmWk*m« 
[016] *¥£W\Z&Z>-?)l3-**\d7V-DNA^- 

4r >tf ©ffi©#l©7fc*!Mi;Ug8#©8¥iffl0. 
[017] 3fc*-feJP©WrEH. 

SW. 4-TMUHt. 5 6-***;k 7- 

fss+^e^u-. io, *f%m* 12-m 

1 5-*»«yjXA. 1 6 -mft&ttm. i7-n> 

fcfn.-*. 18-m 2 0-|g«r$;tt. 2 1-±i* 
Mm. 2 2-TS&*&tt. 2 4-*ftJK 2 6-^ 
^rrtr^'J— . 3 8 — DNABSH'. 3 9--/-X7D 
-,4 0, 4 1-1^— tfJt, 5 0 5 1 
a, 5 1 b-jtf'f KJW. 5 5-zfA->-K 5 6, 5 
7 6 1 6 2-ffJESM*. 6 3-EEggA* 

7 1-#'JJ>5 5- 7 2-S7-, 7 3-F0 
1/>X\ 8 0-*-r tf^'J-flMSfSB**. 8 1, 8 2-$ 
tt«*t, 8 3, 8 4-*. 9 0-«*t*. 9 2-«P3S 
^tr^'J-. 9 3 -ftSMg. 9 4-^U-tU> 



[02] 




&B8¥9 - 1 0 5 7 3 8 



[S3] [04] [05] 




(10) 



4#W¥9 - 1 0 5 7 3 8 



[01 13 [01 2] [01 5] 




(11) 



- 1 0 5 7 3 8 



[016] 




